Tungsten (W) and its alloys are very promising materials for producing plasma-facing components (PFCs) in the fusion power reactors of the near future, even as a structural part in them. However, whereas the properties of pure tungsten are suitable for a PFC, its structural applications are still limited due to its low toughness, ductile to brittle transition temperature and recrystallization behaviour. Therefore, many efforts have been made to improve its performance by alloying tungsten with other elements.
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Hence, in this investigation, the thermo-mechanical performance of two new tungsten-tantalum materials has been evaluated. Materials with We5wt.%Ta and We15wt.%Ta were processed by mechanical alloying (MA) and later consolidation by hot isostatic pressing (HIP), with distinct settings for each composition. Thus, it was possible to determine the relationship between the microstructure and the addition of Ta with the macroscopic mechanical properties. These were measured by means of hardness, flexural strength and fracture toughness, in the temperature range of 300e1473 K. The microstructure and the fracture surfaces features of the tested materials were analysed by Field Emission Scanning Electron Microscopy (FESEM).
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Introduction
Nuclear fusion is the least developed of the alternatives to nonrenewable energy resources, although it has a high potential for future energy supply since its raw materials are abundant and widely available. However, one of the main obstacles faced for the development of a fusion plant is the designing of materials that will tolerate the harsh radiation environment combined with a strong mechanical stress [1] . Tungsten and tungsten alloys are some of the candidate armour materials for the plasma-facing components of the International Thermonuclear Experimental Reactor and its previous prototype DEMO. For the present reference design, tungsten has been selected as the armour for the divertor, the upper vertical target, the dome, the cassette liner, and for the lower baffle because of its unique resistance to ion and charge-exchange particle erosion in comparison with other materials [2] . For these applications, different tungsten grades (pure, dispersion strengthened and cast alloys) have been considered. However, the mechanical properties of commercially available tungsten are not yet adequate for structural purposes due to the intrinsic brittleness of tungsten at relatively low temperatures, as the ductileebrittle transition (DBTT) occurs in the vicinity of 0.15 T m , thus limiting the operating temperatures of the reactor. On the other hand, the mechanical properties of W at high temperatures are quite poor, and it exhibits a strong degradation in air due to its linear oxidation.
The approaches towards reducing brittleness of W at low temperatures have not changed since 1975, as reported by W.D. Klopp [3] . These are: i) improvement of purity, ii) maintenance of a fine-
